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NESTING ECOLOGY AND PRODUCTIVITY OF THE CUBAN SANDHILL CRANE ON THE
ISLE OF YOUTH, CUBA
XIOMARA GALVEZ AGUILERA, Empresa Nacional para la Protección de la Flora y la Fauna, Ministerio Nacional de Agricultura, La Habana, Cuba.
VICENTE BEROVIDES ALVAREZ, Facultad de Biología, Universidad de La Habana, Habana, Cuba
FELIPE CHAVEZ-RAMIREZ, Platte River Whooping Crane Maintenance Trust, Inc., 6611 W. Whooping Crane Drive, Wood
River, NE 68883, USA
Abstract: We studied nesting ecology and productivity of the Cuban sandhill crane in the Isle of Youth Cuba between 1997-2003.
The nesting season extended from late march through June, but due to variable weather conditions could begin in February or
extend through July. Overall, 71.1% of nests located produced eggs, while 84.1% of nests with eggs hatched at least one chick.
Mean clutch size was 1.72 eggs. There were signiﬁcant differences in hatching rates (G = 19.05, P < 0.01) and successful nests
between years (G = 9.59, P < 0.10). Chicks/successful nest and rainfall during the breeding period (r = 0.6) were positively correlated. Percent successful nests was negatively correlated with total rainfall during the breeding season (r = -0.50). Causes of egg
or nest failure included nest abandonment, predation, ﬂooding, and infertility. In regards to breeding biology we recorded feather
painting prior to nesting activity, false nests, and a re-nesting attempt after nest destruction. All nests were built on dry land. Cranes
selected four of 11 habitat types present in the study area for nesting: open savannah (SNA) (24.2%), semi-closed natural savannah
(SSC) (50.67%), open pine woodland (SPPA) (17.7%), and secondary savannah (SS) (7.7%). Palm density, seedlings, and forbs
were lower at nest sites compared to random points, while ground cover of sand and litter was greater at nest sites. There were no
signiﬁcant differences in frequency of plant species among nest sites and random points (G = 3.78, P > 0.05). Tree species richness
was less at nest sites, likely due to dominance of Tabebuia lepiodphylla and Byrsonima crassifolia species. Signiﬁcant differences
(G = 15.8, P < 0.01) were found in frequency of palm species, with greater density of Colpothrinax wrightii and Coccothrinax
miraguama at nests sites. Shrub density was signiﬁcantly higher (G = 194.68, P < 0.001) at nest sites being dominated by T. lepidophylla. There were no signiﬁcant differences among nest sites and random points in forb variables (G = 6.67, P > 0.05) with
similar frequency at both sites.
PROCEEDINGS NORTH AMERICAN CRANE WORKSHOP 9:225-236
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Causes for the population decline of crane species worldwide are varied but habitat destruction is a primary cause. In
general, threats faced by Cuban sandhill cranes (Grus canadensis nesiotes) are no different than those occurring elsewhere
in the world (Harris 1994). Many freshwater wetlands and
swamps have been drained and have been intensely modiﬁed
by agricultural activity. Dams and deforestation that surrounded low areas have changed the balance and quality of water.
Many factors are known to have negative impacts on cranes and
they have been well known for decades, however, cranes still
continue to be threatened (Meine and Archibald 1996a, Bishop
1988, Nesbitt and William 1990, Cruz 1996, Galvez and Pereira
1995).
A management priority for endangered species is to increase population numbers and protecting habitat elements (i.e.
breeding areas) is critical (Valentine 1981). For little known
species it is important to gather biological and ecological information in order to understand population dynamics and resource
requirements. Understanding species-speciﬁc habitat requirements can lead to more efﬁcient recovery efforts and more relevant conservation measures to be implemented (Dietzman and
Swengel 1994). Restoration of species to their original ranges
and population increases are essential steps for the recovery of
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many threatened and endangered species (Nesbitt and Carpenter 1993).
The Cuban sandhill crane is an endemic subspecies to
Cuba. It is the largest extant bird in Cuba and the Caribbean
and the only crane present in the Caribbean or South American
continent. The Cuban Sandhill crane was considered critically
endangered at the beginning of this project by IUCN (Meine
and Archibald 1996b) due to what were believed to be severely
fragmented populations with less than 50 individuals. While the
Cuban sandhill crane has been known to science since the mid
1800’s (Gundlach 1875), little has been published in regards
to it’s biology or speciﬁc ecological requirements including
breeding habitat, nest site characteristics, or nesting behavior.
Walkinshaw (1953), presented the only available information
on the breeding biology of this subspecies. The objective of
our study was to gather information on breeding ecology and
nesting characteristics of the Cuban sandhill crane on the Isle
of Youth, Cuba. Speciﬁcally, in this work we present information on: a) breeding phenology, nesting success, and estimates
of productivity; b) deﬁne nest site characteristics and nesting
habitat type selection; and c) report on several unique or interesting observations on different aspects of breeding biology and
behavior.
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METHODS AND MATERIALS
Study Area
Our study area was the Los Indios Ecological Reserve and
surrounding areas on the Isle of Youth, Cuba. Although ﬁeld
work was conducted outside the reserve boundary, it was limited to the watershed surrounding the reserve (Fig. 1). The Isle
of Youth, formerly known as the Isle of Pines, is the largest of
Cuba’s outlying islands south of western mainland Cuba. The
Isle of Youth has a surface area of 2,397 km2. The dominant
vegetation in the reserve and surrounding areas are several varieties of open savannahs and forests. Trees in the savannahs
are dominated by bottle palm (Byrsinoma crassifolia) and two
pines (Pinus caribea and P. tropicalis). Most savannahs contain a number of different shrub species (Hypericum styphelioides and Tabebuia lepidophylla) and palmettos (Acoelorraphe
wrightii) with sparse grass ground cover. The savannah landscape is crisscrossed with riparian vegetation corridors along
creeks and arroyos dominated by Royal palm (Roystonea regia), majagua (Hibiscus tiliaceus), and baga (Annona glabra).

Havana
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Several dams on the northern portion of the island control ﬂows
in some streams. Along the coastline, on the western portion of
our study area, the vegetation is primarily a mangrove (Rhizofora spp., Avicenia spp.) forest. Because the island has been
modiﬁed extensively in the past for agriculture development,
many active and abandoned orchards are present, mostly of
grapefruit and coconuts. Because of poor and sandy soils other
agriculture crops are not very successful and old abandoned
ﬁelds are present throughout the area. Some portions of the
savannahs have been cleared of woody plants to create pastures
for cattle grazing.
Nesting and Productivity Measurements
Nests of Cuban sandhill cranes were located within the Los
Indios watershed by walking systematic transects throughout
the area during periods of nest building, egg laying, and incubation. Nest searches were conducted annually from 1997-2003
from mid April through July in most years. In 1997, we were
only able to monitor 50% of nests found, however, from 1998
through 2002 we monitored 98% of all nests found each year.

Cuba

Isle of Youth

Los Indios watershed boundary
Los Indios Ecological Reserve

Fig. 1. Location of the Los Indios Ecological Reserve and the Los Indios Watershed boundary on the Isle of Youth,
Cuba.
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We plotted GPS coordinates for each nest location and recorded
them in on a cartographic map (1:50,000). Monitored nests
were visited 1-3 times per week to determine fate of nests, eggs,
and chicks. Between 1997 and 1999 we measured nest dimensions and recorded clutch size, chicks hatched, causes of egg
loss, and number of breeding pairs observed with chicks. The
following productivity parameters were estimated for all nests
with sufﬁcient information: eggs/nest, chicks/eggs, chicks/nest,
chicks/successful nest, nests with egg (%), hatched eggs (%),
and successful nests (%).
Nest Site Characteristics
During 2000-2002 we assessed nest site characteristics and
surrounding areas by evaluating a series of ﬂoristic and vegetation parameters. For each nest located, a random point was
randomly selected and the same measurements as made on the
nests were conducted for comparison to actual nest sites. Vegetation associations in our study area were initially classiﬁed
using the savannah classiﬁcation scheme developed by Borhidi
and Herrera (1977) for Cuba. We further reﬁned the existing
classiﬁcation by deﬁning habitat types following Shugart’s
method (Morrison et al. 1998) to quantitatively deﬁne different
categories (habitat types) of savannahs, open woodlands, and
grasslands. We estimated the amount of area in hectares present
for each habitat type within the study area using GIS (Arcview
3.2).
The nest, or random point, was used as the center of vegetation study plots. We recorded and compared several ﬂoristic
and vegetation structural characteristics between nest sites and
random points. For trees, we recorded the 4 closest individuals
in each of 4 quadrats, identiﬁed each to species, distance to each
tree, and recorded the diameter at breast height (DBH). Ground
cover (%) was estimated using 4 Daubenmire frames at each of
the 4 cardinal directions around the nest and adjacent to the nest
edge. Four categories for ground cover were recorded; sand,
forbs, seedlings, and litter. For shrubs, a 5 m transect was centered on the nest; shrub height was categorized using 4 height
classes (0-25, 26-50, 51-75, 76-100 cm). Visual obstruction
around nests was estimated at 1 m height using a density board
with 10 cm partitions.
Nest sites were believed to be located near areas with visual
obstruction by riparian vegetation. We therefore, recorded the
distance to the nearest large visual obstruction barrier. Nearest
visual obstruction barriers were deﬁned as the closest extensive
patch of dense vegetation with 100% visual obstruction. Visual
obstruction barriers were most commonly dense linear patches
of riparian forests. We recorded whether the patch had permanent water or not at time of nesting activity.
Statistical Analysis
Differences in reproductive parameters between years were
evaluated using a G-test (Siegel and Castellan 1998). Non-
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parametric correlations were used to evaluate the relationship
between reproductive parameters and precipitation totals for
the Isle of Youth for two distinct periods; 1) before the breeding season (January-March) and 2) during the breeding period
(April-July).
We used Mann-Whitney U tests to compare characteristics
of nest sites to random points for each vegetation variable. Nonparametric tests were used because most variables measured
did not have normal distributions. Frequency of plant species,
palms, and shrubs between nest sites and random points were
compared using a G-test. The entire data set was analyzed using logistic regression following Morrison et al. (1998).
RESULTS
We located 73 nests, between 1997 and 2002, and 44 were
monitored through chick hatching (Table 1). The nesting season extended from late February in some years to May-June,
however, peak of nest initiation occurred in late March and
early April during most years.
Nesting and Productivity
Clutch Size and Productivity. - Mean clutch size over all
years was 1.72 (sd = 0.12) eggs/nest (Table 2). There was no
difference in clutch size between years (G = 3.89, P > 0.05).
There were signiﬁcant differences in hatching rates (G = 19.05,
P < 0.01) and successful nests between different years (G =
9.59, P < 0.10) (Tables 2 and 3). Overall, 71.1% of nests located included at least one egg, while 84.1% of nests with eggs
hatched at least one egg.
Chicks/successful nest and rainfall during the breeding period (r = 0.600) were positively correlated (Fig. 2). Percent
successful nests was negatively correlated with total rainfall
during the breeding season (r = -0.586) (Fig. 3).
Causes of egg and chick loss. - During our study, 31
(43.7%) nests were lost, with 35.5% of losses attributable to
human related causes (Table 4). Egg losses included; predation
by crested caracara (Caracara plancus), broken eggs caused by
the sudden ﬂushing of incubating cranes, and temporary abandonment of nests due to the presence of dogs associated with
cattle management. Permanent nest abandonment occurred
when nests and eggs were ﬂooded. We recorded an incident of
a grass ﬁre causing egg destruction at a single nest. During
most years, a proportion of eggs did not hatch and were determined to be infertile (Table 4). Observed chick mortality was
related to; predation by red-tailed hawks and drowning in running streams due to dam water releases.
Nesting behavior. - Feather painting with red clay was observed in most pairs prior to egg laying. Frequent observations
of 10 pairs, suggests that feather painting observed in Cuban
sandhill cranes with red clay is strongly associated with initiation of nesting activity. Pairs generally began feather painting
by early April. We considered the ﬁrst ﬁeld observations of
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Table 1. Nests found, monitored, and clutch characteristics of Cuban sandhill cranes in the Los Indios Ecological Reserve, Isle of
Youth, Cuba, 1997 - 2002.

Year

Study
period

97

Mar-Apr

98
99
00
01
02

No. of nests

Nests monitored

No. eggs

Nests / 2
eggs

Eggs hatched

Successfull
nests

6

6

11

5

5

4

Mar-Apr

7

6

12

6

7

4

Mar-Apr

12

8

14

6

12

7

Mar-Jun

9

9

13

6

7

5

Apr-June

16

7

13

6

2

2

Mar-Apr

23

8

13

6

3

2

73

44

76

35

36

24

Total

Table 2. Reproductive parameters estimated for the Cuban sandhill crane between 1997 and 2002 at the Los Indios Ecological
Reserve, Isle of Youth, Cuba

Year
1997
1998
1999
2000
2001
2002
Mean
SD

Chicks/
successful
nest

Nest with 2
eggs (%)

Hatched eggs
(%)

Successful
nests (%)

0.83

1.25

83.3

45.4

66.7

0.58

1.17

1.75

100.0

58.3

66.7

1.75

0.85

1.50

1.71

75.0

85.7

87.5

1.44

0.54

0.78

1.40

66.7

53.8

55.6

1.85

0.33

0.28

1.00

85.7

15.4

28.5

1.62

0.31

0.50

1.50

75.0

30.7

25.0

1.72

0.51

0.84

1.52

71.1

48.23

54.5

0.12

0.2

0.44

0.36

Eggs/nest

Chicks/eggs

chicks/nest

1.83

0.45

2.00

feather painting by cranes as indications that nest construction
and nesting activity would soon begin.
We have documented a single case of re-nesting. This incident occurred when one pair re-nested 17 days after its ﬁrst
nest was lost to ﬂooding. In 21 of 44 monitored nesting pairs,
we detected the presence of false or accessory nests. These
additional false nests were similar in shape and size to active
nests, but were not used for egg laying. False nests were found
between 0.75 – 3,000 m from the active nest.
We recorded a single case of “divorce” in crane pairs on
the Isle of Youth. The male of a radio-tagged pair abandoned
its mate in 2001, 9 days after their nest was lost to ﬂooding.

Incubation and nest attentiveness is conducted by both
sexes, and most activities, such as sleep, feather painting, and
drinking were conducted close to the nesting area unless food
or water was not available.
Nesting Habitat
Habitat Use. - Most open natural savannahs in the study
area were dominated by Carribean pine (Pinus caribea) and pot
belly palm (Colpothrinax wrightii) present on sandy soil. Three
broad types of savannahs were recognized in the study area:
1) Closed savannah - interspersed with trees with a
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7
6

r = 0.601

5
4
3
2
1
0
1997

1998

1999

2000

2001

2002

Year
Chicks/successful nest

Rainfall Jan-Mar.

Fig. 2. Relationship between chicks/successful nest of Cuban sandhill cranes with total rainfall between between January-March on
the Los Indios Ecological Reserve, Isle of Youth, Cuba.

7
6

r = - 0.598

5
4
3
2
1
0
1997

1998

1999

% successful
nests

2000

Year

2001

2002

Rainfall breeding
period

Fig. 3. Relationship between percent successful nests of Cuban
sandhill crane and rainfall during the nesting period in the Los
Indios Ecological Reserve, Isle of Youth, Cuba.

shrub layer dominated by peralejos (Byrsonima spp.), Hicaco
(chrysalanus icaco), and Roble de sabana (Tabebuia lepidophyla). The herbaceas layer is dominated by invasive plants.
2) Semi-closed savannah - the shrub layer is more
open and in patches. Herbaceous layer is dominted by Hypericum spp., cordobanes (several species of Melostomataceae) or
Calyptrantes spp.
3) Open savannah - Tree strata sparse and shrub layer
open and widely dispersed, herbaceous layer dominated by low
herbs in the families Ciperaceae and Poaceae.
Only 4 of the 11 habitat types present in the study area were
utilized for nesting by the cranes; semi-losed natural savannah,
open savannah, open pine savannah, and secondary savananah
(Table 5). All habitat types identiﬁed in the study area are listed
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in Table 5. Several habitat types were not used at all by the
cranes. These include areas such as coastal ﬂats (VCA), pools
(CE) and dams (CP) and are not included in Table 5. Nests
were found in open savannah (24.2%), semi-closed natural savannah (SSC=50.6%), open pine savannah (17.7%), and secondary savannah (7.7%).
The 4 habitat types used for nesting had very similar selection indices (use/availability) with SNA = 2.7, SPPA = 2.6, SS
= 2.0, and SSC 2.7. If only the area within the reserve is considered in estimates, the selection index increases for SNA and
SPPA but not SS and SSC which have greater acreages within
the reserve.
Nest Site Characterization. - All nest sites were on dry
ground, away from any standing water. Nests were located
generally on slight slopes (1.5-7%) within the savannahs. Most
nests were a thin circular accumulation of pine needles with
small twigs and leaves of nearby shrubs and a few herbaceous
plants. Mean dimensions were 68.4 cm (range 60-83) in length,
62.4 cm (range 55-80) wide, and 2.8 cm (0.5-7) thick.
All tree variables were greater for nest sites compared
to random sites (Table 6). Palm density, seedlings, and forbs
were lower at nest sites, while ground cover of sand and litter
was greater at nest sites. Highest visual obstruction measurements were recorded in southern and western directions. Forb
variables were similar between nest sites and random points,
whereas, the number of shrubs was 89.4% higher at nest sites
than random points (Table 6). Distance to water and visual barriers (dense vegetation patches) were not signiﬁcantly different
between nest sites and random points. Signiﬁcant differences
(P < 0.05) were found in DBH measurement of trees, percent
litter, visual obstruction to the south, and number of shrubs. All
were greater at nest sites relative to random points (Table 6).
In combination, there were signiﬁcant differences among
variables between nest sites and random points (logistic regression results). The main variables in descending order that contributed to the differences were shrub density, visual obstruction to the south, and tree DBH (Table 6).
There were no signiﬁcant differences in frequency of plant
species among nest sites and random points (G = 3.78, P >
0.05). However, tree species richness was less at nest sites,
likely due to dominance of Tabebuia lepiodphylla and Byrsonima crassifolia species. Together they represent 55.8% of
individuals at these sites compared to 46.0% at random points
(Tables 7 and 8).
Signiﬁcant differences (G = 15.8, P < 0.01) were found in
frequency of palm species, with greater density of Colpothrinax wrightii and Coccothrinax miraguama at nests sites (Table
7). The greater abundance of these palms may have to do with
nests being close to riparian areas, where the palms are more
abundant.
Shrub density was signiﬁcantly higher (G = 194.68, P <
0.001) at nest sites (Tables 6 and 8) being dominated by T. lepidophylla which is also dominant in a tree growth form. Almost
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Table 3. Number of breeding pairs and chick production of Cuban sandhill cranes at the Los Indios Ecological
Reserve, Isle of Youth, Cuba, 1997-2002.

Variables

1997

No. Breeding pairs
With 2 chick (%)
With 1 chick
Total chicks
Chicks/pair
Total adults
Total chicks
Chicks/100 adults

Year

1999

2000

2001

2002

8

9

7

4

17

1(12.5)

4(44.4)

2(28.5)

0

3(17.6)

7

5

5

4

14

9

13

9

4

20

1.1

1.4

1.3

1.0

1.2

56

35

-

-

-

16

11

-

-

-

28.5

31.4

-

-

-

Table 4. Causes of egg or chick loss of Cuban sandhill cranes at the Los Indios Ecological Reserve, Isle of Youth, Cuba, 1998-2002.

Cause

No. Eggs
Infertile
Fire
Caracara predation
Abandonment
Cracked
Spoiled
Yellow fluid
Unknown
Total (%)

Year
1998

1999

2000

2001

2002

Total %

12

14

13

13

13

65

1

0

1

3

1

6 (19.4)

2

0

0

0

0

2 (6.4)

2

2

0

1

0

5 (16.1)

0

0

1

2

3

6 (19.4)

0

0

0

2

2

4 (12.9)

0

0

0

2

1

3 (9.7)

0

0

1

0

1

2 (6.4)

0

0

1

1

1

3 (9.7)

5 (41.7)

2 (14.3)

4 (30.7)

11 (84.6)

9 (69.2)

31 (43.7)
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Table 5. Habitat types identiﬁed at the Los Indios Ecological Reserve,
Isle of Youth, Cuba. Habitat types are categorized based on vegetation structure and ﬂoristic elements.

Abbreviation

Habitat Type

LG

Natural lagoons

VCA

Sandy coast vegetaion

CP

Reservoirs

CA
CE
CAY
SP
SS
SPPA
SPPC
SOT
SNC
SSC
SNA

% use for nesting
0
0
0

Streams

0

Pools

0

Sand flats

0

Pastureland

0

Secondary savannahs

7.7

Open pine savannah

17.7

Closed pine savannahs

0

Orchards

0

Closed savannahs

0

Semi-closed savannahs

50.6

Open savannahs

24.2

90% of shrubs present at nest sites were Hypericum styphelioides and Tabebuia lepidophylla. There were no signiﬁcant differences among nest sites and random points in forb variables
(G = 6.67, P > 0.05) having similar frequencies at both sites.
There was no difference in distance to water for nest sites and
random points.
DISCUSSION
Nesting Ecology
The nesting period for the Cuban sanhdill crane in the Isle
of Youth coincided with those reported for the Florida sandhill crane (Bennet and Bennet 1990a, Dwyer 1990, Dwyer and
Tanner 1992). However, Walkinsaw (1973) reported the beginning of nesting in Florida sandhills as being January-March. In
1995, we observed a recently hatched chick as late as 10 June
and in 2002 we observed 5 recently hatched chicks at the end of
July. In both cases the amount of rainfall in May was considerably higher than normal. Late chicks are believed to be the
result of second nesting attempts. We have observed a single
case where a radio-tagged crane re-nested after having lost the
ﬁrst nest after 17 days of incubation.
Early, or delayed, breeding activity may be due to several
factors including rainfall amounts between January-March and

during July (Fig. 2). Rainfall during the breeding season is believed to be one of the most important factors affecting timing
of nesting for the Florida sandhill Crane (Bennet and Bennet
1990a).
Our clutch size (mean = 1.72 eggs/nest) was identical to that
reported for the Florida subspecies (Nesbitt 1988). Thompson
(1970) and Walkinshaw (1981), however, report larger clutch
sizes of 1.84 and 1.94 respectively, while Layne (1983) reported a lower value of 1.42 for the same subspecies. Our ﬁndings
of nests with 2 egg clutches and eggs hatched were greater than
those reported by Dwyer (1990) of 53.0% and 78.5% respectively. Our estimate of successful nests was lower than that
reported by Dwyer (1990) of 73.0% for the Florida subspecies.
Our ﬁndings suggest that rainfall previous to breeding
leads to increased chick survival (chicks/successful nest), likely
due to greater availability of food before breeding. Greatest
differences in successful nests between years, appears to occur
when there are signiﬁcant differences in amount of rainfall in
June. Rainfall during the breeding period reduces reproductive success (% successful nests) overall, due to nest ﬂooding
and presumably chick deaths attributable to pneumonia. This
is similar to the ﬁndings by Layne (1983), Bennet and Bennet
(1991a) and Dwyer (1990). Nest abandonment, due to excessive rainfall, has been cited as a factor in reduced nesting success in the Florida subspecies (Nesbitt 1988).
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Table 6. Means and Standard deviations (sd) for 19 vegetation variables and two measurements at Cuban sandhill crane nest sites
and random points at the Los Indios Ecological Reserve, Isle of Youth, Cuba. * denotes signiﬁcant differences (P < 0.05) between
nest sites and random points.

Variables
No. Trees
Variation coefficient for distance./trees (%)
DBH (cm)
No. tree species
No. Palms
Ground cover, sand (%)
Ground cover, litter (%)
Ground cover, seedlings (%)
Ground cover, forbs (%)
Visual Obstruction, North (%)
Visual Obstruction, south (%)
Visual Obstruction, East (%)
Visual Obstruction, west (%)
No. Forbe species
Forbe height 0-25 cm
Forbe height 25-50 cm
No. Shrub species
No. Shrubs
Shrub height (m)
Distance to water (m)
Distance to visual barrier (m)

Codes

X

Nests

sd

X

Random points
sd

NAR

2.95

2.94

2.30

2.6

CVD

20.39

22

18.94

23.43

DBH*

0.16

2

0.11

0.14

NSA

1.19

0.83

0.98

0.91

NP

1.85

3.3

2.30

3.36

ARL

32.31

21.65

31.19

23.81

HOJ*

14.66

18.41

12.33

22.46

PLA

8.01

11.3

10.88

14.64

HIE

42.86

27.82

45.24

29.91

ON

49.04

30.5

49.05

33.84

OS*

56.19

33.05

46.43

31.68

OE

46.9

31.55

46.67

33.17

OW

53.57

38.43

51.90

33.65

NSH

2.9

1.35

2.97

1.33

ALT25

1.18

1.11

1.51

1.57

ALT50

1.82

2.63

1.96

2.69

NSAR

0.95

0.88

1.02

0.96

NARB*

48.39

92.71

25.55

71.94

ALT

0.47

0.6

0.45

0.83

DAG

101.16

110.03

100.38

108.02

DVE

73.4

65.41

79.21

67.93

Our sample sizes were relatively small and therefore it is
possible that our data base was not large enough to evaluate all
productivity parameters adequately and therefore some correlations were unlikely to reach signiﬁcance levels. However, the
magnitude and direction of correlations can be interpreted as
having a signiﬁcant biological meaning (Feinsinger 2001). The

direction of the correlation does make sense based on information reported for other subspecies.
Temperature was not a factor in any of the reproductive
parameters and temperature did not ﬂuctuate signiﬁcantly in the
study area. Records indicate temperatures were consistent and
showed little variation between years of study. This is similar
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Table 7. Tree and palm species recorded at Cuban sandhill crane nest sites and random points at the Los Indios Ecological Reserve, Isle of Youth, Cuba, 1997-2002.
Numbers are percent of most dominant species.

Tree species

Nest sites (N = 129)

Random point (N =87)

Pinus caribaea

33.3

35.6

31.8

27.6

24.0

18.4

6.2

8.0

Tabebuia lepidophylla
Byrsonima crassifolia
Pinus tropicales

Palm species
Acoellorraphe wrightii
Colpothrinax wrightii
Coccothrinax miraguana

G = 3.78 NS
Nest sites (N = 333)

Random point (N =74)

58.7

67.5

24.0

14.8

14.6

2.7

2.7

14.8

Copernicia curtissii

G = 15.80 (P < 0.01)

Table 8. Shrub species recorded at Cuban sandhill crane nest sites and random points
at the Los Indios Ecological Reserve, Isle of Youth, Cuba, 1997-2002. Numbers are
percent of most dominant species.

Species
Hypericum styphelioides
Tabebuia lepidophylla
Calyptranthes pinetorum
Rondeletia correifolia
Chaetolepis cubensis
Byrsonima pinetorum
Hypericum nitidum

Nest sites
(n = 2088)

Random Points
(n = 1074)

69.4

72.3

20.1

7.7

6.7

6.0

2.3

7.7

0.6

1.0

0.1

1.0

0.1

2.4

to previous suggestions that temperature had little inﬂuence on
nesting or productivity of Florida sandhill cranes (Walkinshaw
1981).
Causes of Egg and Chick Loss
The main causes of egg loss were abandonment due to
ﬂooding from excessive rainfall, predation, and egg breakage.
Overall, egg losses in our study area were similar with egg loss

G = 194.68 (P < 0.001)

estimates recorded for the Florida sandhill crane which has
been reported as high as 15% (Dwyer 1990, Dwyer and Tanner
1992). In our study area caracaras have been observed visiting
nests temporarily abandoned by incubating cranes within a few
minutes of their departure. Clearly the continuous incubation
and nest protection observed in this species is a necessary antipredator behavior on the Isle of Youth, and perhaps other areas
of the country. Black vultures have also been observed to visit
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nests that have been temporarily vacated, but no nest predation
has been recorded by this species. Egg breakage has generally been documented when cranes were ﬂushed during their
incubating duties and in all cases we noted, was due to human
presence. There was a high incidence of infertile eggs every
year in our study area. Further research is necessary to evaluate
what biological or environmental factors contributed to infertile
eggs.
Loss of chicks during the ﬁrst 15 days after hatching was
commonly associated to excessive rains in June, particularly
when the breeding season is delayed due to an extended dry
period prior. Due to the unavailability of intermittent water
sources, chicks must expose themselves while traveling to more
permanent water sources to drink where they become vulnerable to crocodile (Crocodylus acutus and Caiman sclerop) predation. Red-tailed hawks can take chicks in open areas as we
observed on two occasions during our study. Raptors have been
reported previously as predators of chicks in Oregon (Ivey and
Schevering 1997). In Mississippi, alligators have been reported
as attacking chicks (Bennet and Bennet 1990b) and red-tailed
hawks have been reported as predators (Dwyer1990). Mortality of Mississippi sandhill crane chicks by red-tailed hawks has
been documented in recent years at the Mississippi Sandhill
Crane National Wildlife Refuge (S. Hereford, T. Grazia pers.
comm.).
Heavy rainfall in June causes the Los Indios dam gates to
be opened. When the dam gates are opened it creates strong
currents in creeks near some crane nesting areas. Strong stream
currents can, and have, been documented to kill crane chicks in
the area. At least one chick was known to have died in a strong
current during 2001 when the dam gates were open.
Nesting Behavior
Nesbitt (1975) mentions feather painting as a cosmetic behavior associated with breeding for Florida sandhill crane and
survival adaptation for the whooping crane. We believe feather
painting has to do more with concealment in the Cuban sandhill
crane, reason why it occurrs just prior to incubation. Because of
the size and coloration of the dominant shrubs around nest sites,
feather painting increases the camouﬂage of the cranes while
incubating. One color-marked pair, followed for two years, did
not paint its feathers one year when it did not nest, however, the
following year feather painting was observed just prior to nesting.
Re-nesting after egg or nest loss has been reported previously for other subspecies. We have recorded a single case of
re-nesting after nest loss due to ﬂooding. Nesbitt (1988) has
documented 18-20 day intervals for re-nesting for cranes in
Florida with as many as three nesting attempts per year. Bennett and Bennett (1990a) have reported a 40% failure rate in
second nesting attempts.
The presence of false nests around active nests has been
reported for the Florida subspecies. It is possible false nests
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are early attempts at constructing a ﬁnal usable nest. In Florida
sandhill crane, false nests are believed to be related to nesting in
wetlands, providing areas for chick protection in its early stages or as a predator confusing mechanism (Layne 1981). Our
observations support the predator confusing potential of false
nests. During our monitoring we twice observed as incubating
cranes used a false nest near its active nest, possibly as way to
confuse predators.
Successful nesting is important to maintaining a pair bond,
as unsuccessful pairs are more likely to separate (Nesbitt 1989).
The male of a radio-tagged pair abandoned its mate in 2001, 9
days after their nest was lost due to ﬂooding. In Florida, pair
separation has been documented in 23% of unsuccessful nesting
pairs. As a greater proportion of nesting pairs are now banded
in our study area, the degree to which pairs separate may be
better evaluated in the future.
Nesting Habitat Use and Nest Site Characteristics
Dry nesting sites as recorded in this study are not common
in other sandhill crane subspecies, with the exception of some
arctic nesting birds (Drewien 1973), however some have been
observed in Florida (Layne 1982). The dimensions of the nests
we recorded are also considerably smaller than those reported
for sandhill cranes in other regions being 113 x 98 cm (Walkinshaw 1973) and 86 x 80 cm (Drewien 1973). Since nests are
not in or adjacent to water, there is no need for a large ﬂoating
type nest to be constructed. However, the small dimensions and
unstructured nature of the nest lead to egg and nest loss due to
ﬂooding during periods of high rainfall events during the breeding season.
Cranes nested in 4 of the 11 habitat types identiﬁed in the
study area. The gradual slope at nest sites may protect it under conditions of normal rainfall by having water run downhill
and avoid accumulations possible on ﬂat ground. However, in
years of extreme drought prior to nesting, followed by above
normal precipitation during breeding, as occurred in 2001, nest
ﬂooding and abandonment can occur (6 nests were ﬂooded and
abandoned in 2001). This is similar to situations documented
for the Florida sandhill crane (Nesbitt 1992). During periods
of ﬂooding most crane pairs attempted to build up their nest to
maintain the eggs above water but none were successful.
It appears that the Cuban sandhill crane nest sites are selected based on presence and abundance of certain shrubs, in
addition to the overall vegetation structure. A dense shrub cover
(density and cover) appears to be important in nest site selection. We believe the presence of Tabebuia lepiodphylla is signiﬁcant for Cuban sandhill crane nesting. This shrub, while
being abundant in areas used for nesting by cranes, also affords
a degree of camouﬂage since it is similar in size and coloration
to feather painted incubating cranes.
Several studies have described nesting ecology of Florida
sanhdill cranes (Walkinshaw 1949, Thompson 1970, 1973,
1976, 1982, Nesbitt 1988, Bennett 1989, Bishop 1988, Depkin
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et al. 1994). However, none have characterized nest sites used
by the subspecies or compared them to random non-nesting
points. Most quantitative studies of nesting habitat comparisons
have been conducted on G.c. tabida in Michigan and Canada
(Tebbel and Ankney 1978). Tebbel and Ankney found that
wetlands with or without nesting cranes were similar in plant
diversity, but the community of plants adjacent to the nest were
less diverse than the rest of the wetland, which is similar to our
ﬁndings. Walkinshaw (1981), however, found no differences in
vegetation communities at nest sites and areas with no nests, using a similarity index. Bennett (1988) found that plant density
was an important component of nest site selection in Minnesota
and concluded that cranes avoided areas where vegetation density impeded their movements. Both Walkinshaw (1949, 1973)
and Bennet (1988) concluded that ﬂoristics was only a small
component compared to vegetation structure in nest site selection.
Open and dry habitats may inﬂuence crane distribution and
productivity to a greater extent than wetlands in some cases
(Nesbitt and Williams 1990). On the Isle of Youth, Cuban sandhill cranes nest in dry environments and only rarely have been
known nesting in association with wetlands. Wetlands consisting of ponds and reservoirs do not have suitable nesting conditions for cranes. In addition, wetlands on the Isle of Youth are
likely dangerous areas for nesting due to the presence of crocodiles.
In addition to vegetation structure and other ﬂoristic characteristics, other factors such as site ﬁdelity, territoriality, population pressures, large scale variables, and potentially our sample
size, could be relevant (Dwyer 1990) in nest site selection by
Cuban sandhill cranes. We were unable to evaluate these factors. Ongoing ﬁeld work with individual color-marked cranes
will help clarify some of these issues in the future.
CONSERVATION IMPLICATIONS
The Los Indios Ecological Reserve appears to be a signiﬁcant area for nesting sandhill cranes on the Isle of Youth. While
cranes were found foraging both within and outside the Reserve
boundary, most nesting (87.8%) has occurred inside the reserve
during our study. It appears nesting areas are expanding towards the reserve boundaries but that may be a reﬂection of
increased search efforts as part of this study.
It is possible that the area within the reserve is sufﬁcient for
the estimated 60-70 pairs present in the study area. However,
no more than 18 nests have been found in any particular year.
It seems more reasonable to assume that nests are preferred to
be located near water sources, and some of the creeks maintain
water permanently within the reserve boundaries. Most creeks
dry up entirely during the dry season each year.
Several factors, in addition to environmental factors, were
identiﬁed as important contributors to egg and nest losses. It is
clear the human activities are signiﬁcant in eggs and nest losses
and contribute to reduced productivity of cranes on the Isle of
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Youth. What is not clear is what the net effect of recorded egg
and nest losses are on actual population parameters. It will be
important to consider ways to alleviate the identiﬁed problems
at least within the reserve boundary, and to reduce the amount
of eggs and nest losses due to human activities. The lack of
information regarding causes of egg infertility is troubling and
should be a priority for investigation in the future.
ACKNOWLEDGMENTS
Many individuals made this work possible. For assistance
in ﬁeld activities and data gathering we thank; F. Qialia Gongora, J.A. Osorio Jimenez, V. Fleite Farrada, D. Ried Wrait,
E. Roja Farrada, A. Perez Gonzalez, O. Martines Hernandez,
V. Rodriguez Rodriguez, I. Laso Padin, S. Escalona Crus, R.
Pluton Brioso, N. Zamora Herrera, Y. Carreno Silva, J. Rosado
Delgado, D. Terra Batista, N. Farrado Castro, G. Bello Lester,
A. Castro Rodríguez. Extensive logistical support was provided
by the Isle of Youth ofﬁce of Empresa Nacional para la Proteccion de Flora y Fauna, MINAGRI. We appreciate the comments and suggestions provided by R. Drewien, W. Brown, A.
Lafon, and J. Nocedal to earlier versions of this manuscript.
Funding was provided by The MacArthur Foundation, Earthwatch Institute, and a National Geographic Society Grant for
Research and Exploration.
LITERATURE CITED
Bennett, A.J. 1988. Habitat use by Florida sandhill cranes in
the Okefenokee Swamp, Georgia. Proceedings 1988
North American Crane Workshop: 121-129.
_______. 1989. Population size and distribution of Florida
sandhill crane in the Okefenokee Swamp, Georgia. Journal of Field Ornithology 60: 60-67.
_______ and L.A. Bennett.1990a. Productivity of Florida
sandhill cranes in the Okefenokee Swamp, Georgia. Journal of Field Ornithology 61(2):224-231.
_______ and _______. 1990b. Survival rates and mortality
factors of Florida sandhill cranes in Georgia. North American Bird Bander 15:85-87.
Bishop, M.A. 1988. Factors affecting productivity and habitat
use of Florida Sandhill cranes (Grus canadensis pratensis): An evaluation of three areas in central Florida for a
nonmigratory population of whooping cranes. Thesis,
University of Florida, Gainsville.
Borhidi, A. and R.A. Herrera. 1977. Génesis, características y
clasiﬁcación de los ecosistemas de sabana de Cuba. Ciencias Biológicas 1:115-130.
Cruz, C.M. 1996. Apopulacao de Grous (Grus grus) Invernantes no Alentejo: Aspectos sobre sua conservacao.
Ciencia y Naturaleza: 2:54 – 64.
Depkin, F.C., L.A. Brandt and F.J. Mazzotti. 1994. Nest sites
of Florida sandhill cranes in Southwestern Florida. Florida Field Naturalist 22(2):39-47.

236

CUBAN SANDHILL CRANE · Galvez-Aguilera et al.

Dietzman, G. y S. Swengel. 1994. 20 years of counting cranes:
What have we learned? The ICF Bugle 20(1):2-3.
Dwyer, N.C. 1990. Nesting ecology and nest-site selection of
Florida sandhill cranes. MS Thesis, University of Florida,
Gainsville.
_______ and G.W. Tanner. 1992. Nesting success in Florida
sandhill cranes. Wilson Bulletin 104(1):22-31.
Drewien, R..C. 1973. Ecology of Rocky Mountain sandhill
cranes. Thesis, University of Idaho, Moscow.
Feinsinger, P. 2001. Designing Field Studies for Biodiversity
Conservation. Island Press, Washington. 212 pages.
Gálvez, X. y A. Pereira. 1995. A crane conservation revival in
Cuba. The ICF Bugle 21(1):2-3.
Garshelis, D.L. 2000. Delusions in habitat evaluation: Measuring use selection, and importance. Pages 111 – 164 in I.
Boitani and T. K. Fuller, editors. Research Techniques in
Animal Ecology. Columbia University Press, New York.
Gundlach, J. 1875. Neue Betrage zur Ornitholgie Cubas.
Journ. fur Ornith., 23:293-340.
Harris, J. 1994. Cranes, people, and nature: preserving the balance. Pages 1-14 in Higuchi & Minton, editors. The future of crane and wetlands. Wildbird Society of Japan, Tokyo.
Ivey, G.L. y E.J. Schevering. 1997. Mortality of radio-equipped sandhill crane colts at Malheur National Wildlife Refuge, Oregon. Proceedings North Amerian Crane Workshop 7:14-17.
Layne, J.N. 1981. Nesting, development of the young, and parental behavior of a pair of Florida sandhill crane. Florida
Field Naturalist 9(4):51-59.
_______. 1982. Dry ground nests of Florida sandhill cranes.
Florida Field Naturalist 10(3):55-56.
_______. 1983. Productivity of sandhill cranes in south central
Florida. Journal of Wildlife Management 47(1):178-185.
Meine, C.D and G.W. Archibald. 1996a. Ecology, status, and
Conservation. Pages 263-292 in D.H. Ellis, G.F. Gee y
C.M. Mirande, editors. Cranes: Their Biology, Husbandry, and Conservation. National Biological Survey/ICF,
Baraboo, Wisconsin.
_______ and _______, editors. 1996b. The Cranes: Status survey and conservation action plan. IUCN, Gland, Switzerland.

Proc. North Am. Crane Workshop

9:2005

Morrison, M.L., B.G. Marcot and R. W. Mannan. 1998. Wildlife-Habitat relationships: concepts and applications. The
University of Wisconsin Press, Madison.
Nesbitt, S.A. 1975. Feather staining in Florida sandhill
cranes. Florida Field Naturalist 3:28-29.
_______ and K.S. Williams. 1990. Home range and habitat
use of Florida sandhill cranes. Journal of Wildlife Management. 54(1):92-96.
_______. 1988. Nesting, renesting, and manipulating nesting
of Florida sandhill cranes. Journal of Wildlife Management 52(4):758-763.
_______. 1989. The signiﬁcance of mate loss in Florida sandhill cranes. Wilson Bulletin 101(4):648-651.
_______. 1992. First reproductive success and individual productivity in sandhill cranes. Journal of Wildlife Management: 56(3):573-577.
Siegel, S. y N.J. Castellan. 1998. Estadística No Paramétrica.
Trillas, México D.F., 437 pages.
Tebbel, P.D. and C.D. Ankney. 1978. Biology of sandhill crane
in Ontario. Pages 129-134. Proceedings 1978 Crane
Workshop, Colorado State University, Fort Collins, Colorado.
Thompson, R.L. 1970. Florida sandhill crane nesting on Loxahatchee National Wildlife Refuge. The Auk 87(7):492502.
Valentine, J.M. 1981. The Mississippi sandhill crane, 1980.
Pages 167-174 in J.C. Lewis and H. Masatomi,
editors. in: Crane research around the world., ICF,
Baraboo, Wisconsin.
Walkinshaw, L.H. 1949. The Sandhill Cranes. Cranbrook Inst.
Sci. Bull. 29: 202 pages.
_______. 1953. Nesting and abundance of the Cuban sandhill
crane on the Isle of Pines. The Auk 70:1-10.
_______. 1973. Cranes of the world. Winchester Press, New
York, 370 pages.
_______. 1976. The sandhill crane on and near the Kissimmee
Prairie, Florida. Proc. Int. Crane Workshop: 1-18.
_______. 1981. The Sandhill Cranes. Pages 152-162 in J.C.
Lewis and H. Masatomi, editors. En: Crane research
around the world. Baraboo, Wisconsin.
_______. 1982. Nesting of the Florida Sandhill Crane in Central Florida. Proc.1981 Crane Workshop: 53-62.

